1. Introduction
===============

Inflammatory bowel diseases (IBD), including ulcerative colitis (UC) and Crohn disease (CD), are mainly gastrointestinal tract pathologies presented by symptoms such as abdominal pain, chronic diarrhea, bloody stool, weight loss, and some extraintestinal manifestations.^\[[@R1]\]^ The clinical course differs substantially, some patients experience frequent relapses, or some have long-standing complete remission, whereas some patients live with chronic active disease.^\[[@R2]\]^ IBD has a significant lifelong impact on a patient\'s quality of life (QOL).^\[[@R3]\]^ The QOL in IBD is mostly depended on the disease activity,^\[[@R3]\]^ but large studies between IBD patients in long-standing remission and the general population are needed.

Irritable bowel syndrome (IBS) is a functional bowel disorder presented with abdominal discomfort or pain mainly associated with changing bowel habits.^\[[@R4]\]^ There is a lot of different epidemiological study made by various definitive scale. In the general aspect, IBS seems to be the most common functional gastrointestinal disorder seen in both primary and secondary care.^\[[@R5],[@R6]\]^ Researchers defined that IBS affects about 10% of the general population in North America and Europe,^\[[@R4],[@R7]\]^ but the etiology behind the IBS remains obscure. In a study, nearly 25% of patients with IBS report the onset of their symptoms after an infectious process.^\[[@R8]\]^ This fact has led to the hypothesis that IBS could be an inflammatory disorder.^\[[@R9]\]^ Furthermore, a significant number of patients with IBD in remission phase demonstrate IBS-like bowel symptoms, without any signs of active inflammation.^\[[@R10]\]^ However, Barbara et al^\[[@R11]\]^ pointed out that previous transient or chronic inflammation can cause persistent gut dysfunction. Further studies showed that only some patients develop such chronic symptoms after an inflammatory or infectious process, mainly etiology is unclear, but psychological factors seem to have an important role.^\[[@R12],[@R13]\]^

The relation between IBS-like symptoms and IBD patients in long-standing remission remains obscure. Recent reports showed that IBD could manifest IBS-like symptoms even after mucosal healing and complete long-standing remission achieved.^\[[@R14]--[@R18]\]^ Persistent microinflammation and increased permeability of the gastrointestinal mucosa seems to be the potential cause.^\[[@R19]\]^ IBS-like symptoms are thought to occur in higher prevalence in inactive IBD patients than in healthy controls.^\[[@R20]\]^ In a study with the Swedish population, the reported prevalence of IBS-like symptoms in inactive IBD patients seemed to be 2 to 3 times higher than in the normal population.^\[[@R16]\]^ Minderhoud et al^\[[@R4]\]^ reported that one-third of UC patients also had IBS-like symptoms according to Rome II criteria. Most of the studies for understanding IBS-like symptoms in IBD patients in remission phase used the Rome II and Rome III criteria.^\[[@R4],[@R15],[@R21]\]^

In this study, we decided to assess this relationship with Rome IV criteria. IBD and functional gastrointestinal disorders such as IBS cause substantial morbidity and reduction in QOL^\[[@R22]\]^ İnvestigation of QOL in patients with IBD by generic and disease-specific questionnaires is common. Those disorders cause significant disabilities in patients' life and are responsible for increasing health-service budgets.^\[[@R7],[@R23]\]^

Therefore, the aims of the present study were to determine the prevalence of IBS-like symptoms in a Turkish population with IBD in remission against control groups using Rome IV criteria and to assess the relation of IBS-like symptoms on the QOL of patients in the remission phase.

2. Methods
==========

2.1. Participants
-----------------

In this study, we consecutively enrolled 137 inactive IBD patients (56 with UC and 81 with CD) in our outpatient gastroenterology clinic of Dokuz Eylul University Hospital. The remission stage of IBD was defined as clinically inactive by the physician using specific activity indexes. For the evaluation of patients with CD, the Harvey-Bradshaw index was used and score ≤4 points defined as clinical remission. Harvey-Bradshaw index is a clinical disease activity indice that is determined by several clinical symptoms including general well-being, bowel habits, abdominal pain, abdominal mass, and such complications. For the evaluation of patients with UC, Modified Mayo Scoring System was used. According to the Modified Mayo Scoring system, remission is defined as having a disease-activity index of ≤2 points. Patients had surgery history excluded and also patients who have coexisting complicated comorbidities, colorectal cancer history, extraintestinal manifestations, alcohol and substance dependence history, and pregnant patients were excluded. Finally, 56 patients with UC and 81 with CD were admitted to be in long-standing remission and were included in the study. Total of 123 participants were selected as controls from participants who visited the internal medicine outpatient clinic of the same hospital during the same time duration. All participants were interviewed, and 2 questionnaires applied. IBS-like symptoms questioned by ROME IV criteria and QOL level evaluated by IBDQ.^\[[@R17]\]^

2.2. Instruments
----------------

ROME IV diagnostic questionnaire was used to evaluate IBS-like symptoms. Patients were accepted as having IBS-like symptoms who experienced recurrent abdominal pain, on average, at least 1 day/week in the last 3 months, associated with ≥2 of the following criteria: related to defecation, associated with a change in frequency of stool, associated with a change in the appearance of stool. Those criteria have to fulfill for the last 3 months with symptom onset at least 6 months before diagnosis.

Investigation of QOL in patients with IBD by generic and disease-specific questionnaire is common. In our population to determine QOL, we used disease-specific IBDQ,^\[[@R24],[@R25]\]^ which has been validated in the Turkish population as well. IBDQ measures include 36 multi-items that evaluate the individual\'s general well-being and QOL.

Consequently, we compared the control group and the inactive IBD patients based on the prevalence of IBS-like symptoms and total IBDQ score results for determining the QOL level. Besides, we obtained medical records of participants and compared age, sex, duration of disease, the location of disease, history of smoking, treatment history between participants with and without IBS-like symptoms.

2.3. Data analysis
------------------

All analyses were performed using the SPSS17 statistical package program. The normal distribution suitability of the numerical variables was tested with the Shapiro Wilk test. Numerical variables were described using mean and standard deviation, categorical variables using frequency and percentage values. Correlation between the categorical variables *χ*^2^ test, the relationship between numerical variables was investigated by Spearman correlation analysis. Two independent means were compared with the Mann--Whitney *U* test. Again the independent mean was compared with the posthoc Dunn test after the Kruskal--Wallis test. Statistical significance was defined as a value of *P* \< 0.05.

2.4. Ethical considerations
---------------------------

This study was approved by the Ethics Committee of the Dokuz Eylul University Faculty of Medicine (2018/35--15), and before enrolling the participants in the study, written informed consent was obtained from all participations.

3. Result
=========

3.1. Patients' characteristics
------------------------------

Data were analyzed from a total of 137 enrolled patients with inactive IBD, 81 had the inactive CD, and 56 had inactive UC and 123 control participants. The sample size detected after adequate power analysis. Study population enrolled 4 groups: control group, control group with IBS-like symptoms, inactive IBD patients without IBS-like symptoms, and inactive IBD patients with IBS-like symptoms. The demographic characteristics of our study population are shown in Table [1](#T1){ref-type="table"}. Mean age was 49.3 ± 18.2 years in the control group, 44.8 ± 18.4 years in the control group with IBS-like symptoms, 46.6 ± 14,6 years in the inactive IBD patients without IBS-like symptoms, 45.0 ± 13.8 years in the inactive IBD patients with IBS-like symptoms. Adequate matching was achieved for sex and age. There was no statistical significance. Males accounted for 44.3% in the control group, 41.2% in the control group with IBS-like symptoms, 64.4% in the inactive IBD patients without IBS-like symptoms, 53.2% in the inactive IBD patients with IBS-like symptoms. The male dominance was found in the inactive IBD patients without IBS-like symptoms, and only statistically significance was found with the control group (*P* = .031). There is no statistical significance found between 4 groups in the marital status, history of smoking, education level, profession, and alcohol consumption.

###### 

Demographic characteristics of the participants.
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3.2. IBS-like symptoms
----------------------

Using the Rome IV criteria, IBS-like symptoms were found in 34.3% (47/137) of patients with inactive IBD, but only 13.8% (17/123) of healthy control participants. Among inactive IBD patients, 32.1% (18/56) of inactive UC patients reported IBS-like symptoms, whereas this was reported by 35.8% (29/81) of inactive CD patients. Thus, we have defined that the prevalence of IBS-like symptoms in both UC and CD patients in remission was about 2 to 3 times higher than in control participants. This difference had a statistically significant (*P* \< .001). However, when we compared UC and CD patients, there is no statistically significant difference found in IBS-like symptoms between these 2 groups. The characteristics of inactive IBD patients with and without IBS-like symptoms are shown in Table [2](#T2){ref-type="table"}. The occurrence of IBS-like symptoms was unrelated to age, to the extent of the disease, and the use of chronic IBD treatment in both UC and CD patients. The duration of the disease seemed to be longer in patients with IBS-like symptoms, and statistically, significance was found (*P* = .007).

###### 

The characteristics of inactive IBD patients with and without IBS--like symptoms.
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3.3. Quality of life findings
-----------------------------

Inflammatory bowel disease questionnaire (IBDQ) is a disease-specific quality of life score which is validated in the Turkish population to asses QOL. Each question is scored from 1 to 7; total scores range from 36 to 252, with a higher score defining a more favorable quality of life and health state. Obtained scores of the IBDQ dimensions are depicted in Table [3](#T3){ref-type="table"}.

###### 

Inflammatory bowel disease questionnaire mean scores in inactive IBD subtypes with and without irritable bowel syndrome-like symptoms comparison with disease characteristics.
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IBDQ score level was significantly lower in CD (181.86 ± 29.8 vs 221.8 ± 19.7; *P* \< .001) and UC (180.7 ± 36.4 vs 223.5 ± 28.2; *P* \< .001) patients with IBS-like symptoms than in those without IBS-like symptoms (Fig. [1](#F1){ref-type="fig"}).

![IBDQ score in inactive UC and CD patients with and without irritable bowel syndrome (IBS)-like symptoms. CD Crohn diease, IBDQ = Inflammatory Bowel Disease Questionnaire, IBS = irritable bowel syndrome, UC = ulcerative colitis.](medi-99-e20067-g004){#F1}

There was no statistically significant difference in the total score between patients with UC and CD (209.7 ± 36.7 vs. 207.5 ± 7.5; *P* = .563). In the UC and CD patients in remission, we did not find obvious differences in total scores of the IBDQ, between disease duration, current treatment, and disease location.

4. Discussion
=============

Rome IV diagnostic criteria underwent a final and were released in June 2016. In the present study, we made a definition of IBS-like symptoms using Rome IV diagnostic criteria^\[[@R26]\]^ to investigate the prevalence of IBS-like symptoms both in inactive IBD patients and control participants. Currently, there is no large prevalence study released depend on Rome IV criteria. Depends on the current literature, our study has importance due to being a first IBS prevalence study evaluated by Rome IV criteria. Generally, the prevalence of IBS using the Rome III diagnostic criteria was reported to be about 10% to 15% in healthy control participants.^\[[@R27],[@R28]\]^ In this study, using Rome IV diagnostic criteria, IBS-like symptoms were found in 32% of patients with inactive ulcerative colitis, 35% of patients with inactive CD, and 13.8% of healthy control participants. We have shown that the prevalence of IBS-like symptoms in IBD patients in remission is about 2 to 3 times higher than in controls. Findings confirm previous reports indicating the high prevalence of IBS-like symptoms in IBD patients in different populations all around the world. In a study with the French population, the prevalence of IBS-like symptoms was 35.4% and 38% in inactive CD and UC patients, respectively.^\[[@R19]\]^ Another prevalence study using Rome III criteria made with the Japanese population has shown that the prevalence of IBS-like symptoms 27.1% for inactive CD and 17.5% for inactive UC.^\[[@R20]\]^ Because of the different diagnostic scoring system is used for diagnosis of IBS-like symptoms, true IBS prevalence is still unclear. Minderhoud et al^\[[@R4]\]^ used Rome II criteria in their study, and they reported that one-third of the UC patients in long-standing remission suffer from IBS-like symptoms. Keohane et al^\[[@R29]\]^ reported that 59.7% of inactive CD patients and 38.6% of inactive UC patients fulfilled the Rome II criteria for IBS. In another study, Simern et al^\[[@R16]\]^ have used the gastrointestinal symptom rating scale to assess IBS-like symptoms, and they showed that the prevalence of IBS-like symptoms in IBD patients in long-standing remission is 2 to 3 times higher than in the normal population.

In our study, we strictly defined inactive IBD status, and we used Rome IV criteria for our diagnosis of IBS. In our population, the male/female ratio in both UC and CD patients with IBS seems equal, and it does not show any significant difference. But in a study of Anzari et al,^\[[@R21]\]^ this ratio was \>2 in patients with inactive UC. On the contrary, in another report from Pace et al,^\[[@R30]\]^ female dominance has shown, and the proportion of female/male among UC patients with IBS was around 2. Most of the previous studies have reported a higher rate of IBS-like symptoms with CD than with UC. In our research, there was no statistically significant difference found in IBS-like symptoms between CD and UC. The possible reason could be we defined inactivity criteria strictly, those patients are in a long-standing remission phase, and we exclude the patients to have a history of surgery.

Currently, the mechanism of IBS-like symptoms' impacts on IBD remains obscure. There are a lot of hypotheses considered by researchers. Despite no signs of active inflammation in inactive IBD patients, IBS-like symptoms tend to be at a higher frequency than the general population.^\[[@R31]\]^ It may be argued that it is more challenging to exclude residual microinflammation in the mucosa of the patients in the remission phase, may there were no evidence of active inflammation detected by the physician. In the report from Keohane et al,^\[[@R29]\]^ they defined inactive IBD as C-reactive protein (CRP) \<10 mg/L, absence of the use of corticosteroids or biological agents over the previous 6 months, and CD activity index ≤150^\[[@R11]\]^ or a UC activity index ≤3.^\[[@R12]\]^ Ansari et al^\[[@R21]\]^ defined inactive UC without inflammatory markers such as serum CRP level; they assessed by the number of bowel movements, the presence or absence of bloody stool, mucosal findings, and overall physician assessment based on the Mayo index. In our study, we defined inactive IBD status using Harvey Bradshaw index for CD and Modified Mayo Index for UC and physicians global assessment reviewed. Due to mucosal inflammation wasn't under our scope, no firm conclusions regarding cause or effect can be drawn from this study. Still, we clearly detected that significant relation exist with IBD and IBS1-like symptoms even in the remission phase. In a study by Barbara et al^\[[@R11]\]^ with mice detected that transient or chronic inflammation could lead to persistent gut dysfunction. However, only some of the patients after bacterial gastroenteritis develop long-standing gut dysfunction.^\[[@R32]\]^ Researchers hypothesized that psychological and biological factors might contribute to the mechanism of the development of IBS-like symptoms after gastroenteritis.^\[[@R13]\]^ In a study, Cremon et al^\[[@R33]\]^ reported that some functional gastrointestinal disorders seemed to occur following childhood Salmonella-induced infectious enteritis. Keohane et al^\[[@R29]\]^ showed that levels of the fecal calprotectin as a marker of microinflammation are significantly increased in IBD patients with IBS-like symptoms. Thus, residual microinflammation considered as the main trigger of IBS-like symptoms in a patient with inactive IBD.^\[[@R34],[@R35]\]^ In our study, we reported that the duration of disease was significantly longer in IBD patients with IBS-like symptoms than those without such symptoms. Long-term residual microinflammation may be related to the onset of IBS symptoms. Depending on a study of Nebot et al,^\[[@R19]\]^ the occurrence of IBS-like symptoms in patients with inactive IBD is related to the persistent subclinical inflammation and persistent increase in tumor necrosis factorn α in colonic mucosa. It may contribute to the epithelial barrier defects and colonic paracellular permeability, which is similar in IBS patients. Clarification of the relationship between residual microinflammation and IBS-like symptoms needs further long-term study.

In this study, as a disease-specific quality of life questionnaire, IBDQ was used, and we compared findings for IBD patients with and without IBS symptoms. Our results have shown that significantly lower IBDQ scores found in both UC and CD patients with IBS-like symptoms as compared with patients without IBS-like symptoms. Furthermore, in the literature, patients with IBS-like symptoms demonstrated reduced well-being and lower levels of quality of life relative to those without IBS-like symptoms. Minderhoud et al^\[[@R4]\]^ observed that the presence of IBS-like symptoms impaired the patient\'s quality of life. In another research, health-related QOL seemed to be significantly reduced in UC patients with IBS-like symptoms.^\[[@R21]\]^ Also, in the literature, there is considerable evidence that the QOL in patients with IBD is impaired, and that patients with CD generally have poorer QOL than patients with UC.^\[[@R3],[@R36]\]^ However, in our study, the patients with UC reported similar general well-being and quality of life score as compared to patients with CD. No age difference was seen between different groups. Also, we did not find obvious differences in total scores of the IBDQ, between disease duration, current treatment, and disease location.

The present study has some potential limitations. First, we did not evaluate the microinflammation marker in this study, such as fecal calprotectin, CRP, colonoscopy. For illuminating pathophysiology behind IBS-like symptoms, detection of the mucosal change by biopsy in the future study will be reasonable.

5. Conclusions
==============

In conclusion, with this present study, we reported that the prevalence of IBS-like symptoms in inactive IBD patients is 2 to 3 times higher than in healthy control participants, and significantly lower IBDQ scores showed QOL was reduced in inactive IBD patients with IBS-like symptoms as compared with patients without IBS-like symptoms. This study has importance due to being the first IBS prevalence study using Rome IV diagnostic questionnaire in the current literature. In order to no evidence of obvious disease activity in patients in long-standing remission, the main cause behind the pathophysiology of IBS-like symptoms could be residual microinflammation and transient or chronic inflammation. Further future studies with large study populations are needed for evaluating the pathophysiology of these symptoms and optimize the management of these patients.
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